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DETAILED ACTION 

Sequence Requirements 

This application contains sequence disclosures that are encompassed by the 
definitions for nucleotide and/or amino acid sequences set forth in 37 C.F.R. § 1.821(a)(1) and 
(a)(2). However, this application fails to comply with the requirements of 37 C.F.R. § § 1 .821- 
1 .825 for the reason(s) set forth below. Full compliance with the sequence rules is required in 
response to this office action. 

This application fails to comply with the requirements of 37 C.F.R. 1.821-1 .825 because it 
contains no sequence listing. 37 CFR 1 .821(c) requires that applications containing nucleotide 
and/or amino acid sequences that fall within the above definitions, contain, as a separate part of 
the disclosure on paper or compact disc, a disclosure of the nucleotide and/or amino acid 
sequences, and associated information, using the format and symbols that are set forth in 37 CFR 
1 .822 and 37 CFR 1 .823. This separate part of the disclosure is referred to as the "Sequence 
Listing." The "Sequence Listing" submitted pursuant to 37 CFR 1.821(c), whether on paper or 
compact disc, is the official copy of the "Sequence Listing." 37 CFR 1 .821(e) requires the 
submission of a copy of the "Sequence Listing" in computer readable form. 37 CFR 1 .821(f) 
requires that the official "Sequence Listing" (submitted on paper or compact disc pursuant to 37 
CFR 1.821(c)) and computer readable copies of the "Sequence Listing" (submitted pursuant to 
37 CFR 1 .821(e)) be accompanied by a statement that the content of the official and computer 
readable copies are the same, at the time when the computer readable form is submitted. 

Priority 

Receipt is acknowledged of papers submitted under 35 U.S.C. 1 19(a)-(d). Said papers 
have been placed of record in the file. The priority claim has been perfected. 

Information Disclosure Statement 
The information disclosure statement filed 1/14/2002 has been considered. An initialed 
copy is enclosed. 

Election/Restrictions 
Applicant's election with traverse of Group I in the response filed 10/19/2005 is 
acknowledged. The traversal is on the ground(s) that examination of all claims would not be an 
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undue burden. This is not found persuasive because burden is not a criteria in determining 
whether a restriction is proper when said restriction is made under PCT Rules 13.1 and 13.2. 
The requirement is still deemed proper and is therefore made FINAL. 

Claim Rejections - 35 USC § 112 
The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to 
which it pertains, or with which it is most nearly connected, to make and use the same and shall set forth 
the best mode contemplated by the inventor of carrying out his invention. 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming 
the subject matter which the applicant regards as his invention. 

Claims 1-17 are rejected under 35 U.S.C. 112, first paragraph, because the specification, 
while being enabling for methods of inhibiting cell proliferation which include inhibiting cell 
cycle progression in eukaryotic cells in vivo, does not reasonably provide enablement for said 
method in all eukaryotic cells as claimed. The specification does not enable any person skilled 
in the art to which it pertains, or with which it is most nearly connected, to use the invention 
commensurate in scope with these claims. 

Claims 1 and 1 1 are drawn to methods of inhibiting cell proliferation by providing a 
bacterial toxin and an inhibitor of said toxin or optionally, an antidote to said toxin in eukaryotic 
cells. These claims encompass all eukaryotic cells which includes human cells and both in vivo 
and in vitro use of said method. The art has shown no examples of the claimed method being 
successful in vivo. The use of bacterial toxins alone, such as diphtheria toxin, has been proposed 
as a method of treating cancer, however, there have only been successes with in vitro studies or 
in mice models (Fitzgerald, Semin. Cancer Biol, 7:87-95, 1996, p. 93). Further, these studies 
involved injecting tumors with toxin, and did not follow the method of the instant application 
using an antitoxin or the specific embodiment of providing the toxin by expressing it within the 
cells. Diphtheria toxin has been used to control eukaryotic cell growth using transcriptional 
control elements, however, this work was only in vitro (Paulus et al> J. Neurosurg., 87:89-95, 
1997; Massuda et aL, Proc. Natl. Acad. Sci. USA, 94:14701-14706, 1997). The art also teaches 
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that while the use of toxins to control eukaryotic cell growth (esp. cancer) is promising, there are 
hurdles to be overcome. Vassaux et ai (Breast Cancer Res., 2:22-27, 2000) states that clinical 
use of genetic toxins would require efficient and reliable targeting of cancer cells, and that this 
cannot be achieved with current tools (p. 22, col. 1). Fitzgerald et al. states that two problems in 
particular must be overcome to use toxins. First, administration of toxins to humans has led to 
unanticipated toxicity in normal tissue, and second, the human immune response limits the 
effects of the toxin (p. 93, col. 1, paragraph 2). While the specification provides examples of the 
method using cells in vitro, there is no evidence to show that the method could be used 
successfully in humans. Further, the specification does not provide any basis for correlating the 
in vitro results with beneficial effects that could reasonably be expected when said toxins are 
administered in vivo to control cell proliferation in tumor or other cells, although in vivo use is 
clearly encompassed by the claims. The specification is lacking either direct evidence for in vivo 
benefit, or a reasonable basis for correlating the in vitro data as exemplified in the instant 
specification with in vivo benefit. Hence, the specification cannot be said to teach how to use the 
claimed toxins in all eukaryotic cells without undue experimentation. Moreover, while those of 
skill in the art recognize that in vitro assays and or cell-cultured based assays are somewhat 
useful to observe basic physiological and cellular phenomenon such as screening the effects of 
potential drugs, clinical correlations are generally lacking. The greatly increased complexity of 
the in vivo environment as compared to the very narrowly defined and controlled conditions of 
an in vitro assay does not permit a single extrapolation of in vitro assays to in vivo efficacy with 
any reasonable degree of predictability. In vitro assays cannot easily assess cell-cell interactions 
that may be important in a particular pathological state. Furthermore it is well known in the art 
that cultured cells, over a period time, lose phenotypic characteristics associated with their 
normal counterpart cell type. Freshney (Culture of Animal Cells, A Manual of Basic Technique, 
Alan R. Liss, Inc., 1983, New York, page 4) teach that it is recognized in the art that there are 
many differences between cultured cells and their counterparts in vivo. These differences stem 
from the dissociation of cells from a three-dimensional geometry and their propagation on a two- 
dimensional substrate. Specific cell interactions characteristic of histology of the tissue are lost. 
The culture environment lacks the input of the nervous and endocrine systems involved in 
homeostatic regulation in vivo. Without this control, cellular metabolism may be more constant 
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in vitro but may not be truly representative of the tissue from which the cells were derived. This 
has often led to tissue culture being regarded in a rather skeptical light (p. 4, see Major 
Differences In Vitro). Moreover, Dermer (Bio/Technology, 1994, Vol. 12 page 320) teaches that, 
"petri dish cancer" is a poor representation of malignancy, with characteristics profoundly 
different from the human disease Further, Dermer teaches that when a normal or malignant body 
cell adapts to immortal life in culture, it takes an evolutionary type step that enables the new line 
to thrive in its artificial environment. This step transforms a cell from one that is stable and 
differentiated to one that is not. Yet normal or malignant cells in vivo are not like that. The 
reference states that evidence of the contradictions between life on the bottom of a lab dish and 
in the body has been in the scientific literature for more than 30 years. Clearly it is well known in 
the art that cells in culture exhibit characteristics different from those in vivo and cannot 
duplicate the complex conditions of the in vivo environment involved in host-tumor and cell-cell 
interactions. In view of the lack of support in the art and specification for the use of the method 
with all eukaryotic cells, it would require undue experimentation to use the full scope of the 
method as claimed; therefore the entire scope of the claim is not enabled. 

Claims 4 and 7-9 rejected under 35 U.S.C. 1 12, first paragraph, as failing to comply with 
the enablement requirement. The claim(s) contains subject matter which was not described in 
the specification in such a way as to enable one skilled in the art to which it pertains, or with 
which it is most nearly connected, to make and/or use the invention. 

As to claim 4, the claim is drawn to a method of claim 1 which is therapeutic and carried 
out on a human or animal body. The art has shown no examples of such a method being 
successful. The use of bacterial toxins alone, such as diphtheria toxin, has been proposed as a 
method of treating cancer, however, there have only been successes with in vitro studies or in 
mice models (Fitzgerald, Semin. Cancer Biol, 7:87-95, 1996, p. 93). Further, these studies 
involved injecting tumors with toxin, and did not follow the method of the instant application 
using an antitoxin or the specific embodiment of providing the toxin by expressing it within the 
cells. Diphtheria toxin has been used to control eukaryotic cell growth using transcriptional 
control elements, however, this work was only in vitro (Paulus et ai, J. Neurosurg., 87:89-95, 
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1997; Massuda et al, Proc. Natl. Acad. Sci. USA, 94:14701-14706, 1997). The art also teaches 
that while the use of toxins to control eukaryotic cell growth (esp. cancer) is promising, there are 
hurdles to be overcome. Vassaux et al. (Breast Cancer Res., 2:22-27, 2000) states that clinical 
use of genetic toxins would require efficient and reliable targeting of cancer cells, and that this 
cannot be achieved with current tools (p. 22, col. 1). Fitzgerald et al states that two problems in 
particular must be overcome to use toxins. First, administration of toxins to humans has led to 
unanticipated toxicity in normal tissue, and second, the human immune response limits the 
effects of the toxin (p. 93, col. 1 , paragraph 2). The only guidance the specification provides is 
to state that compositions of the toxin-antitoxin may be administered to individuals, preferably in 
"therapeutically effective amounts." The specification further states that the amount, rate, and 
time-course of administration will depend on the nature and severity of what is being treated (p. 
33. lines 5-15). There are no examples or data to show any therapeutic effect of any 
embodiments of the present invention, either in an animal model, or humans. In view of the lack 
of support in the art and specification, it would require undue experimentation to use the method 
as claimed; therefore the claim is not enabled. 

As to claim 7, and dependent claims 8-9, claim 7 is drawn to a method of inhibiting cell 
proliferation by providing a bacterial toxin and an inhibitor of said toxin within eukaryotic cells, 
wherein said toxin targets DnaB. The only example of a toxin given in the specification that 
would allegedly meet said limitation is the Kid toxin. The specification states that over- 
expression of DnaB titrates the toxic effect of Kid in E. coli, suggesting that DnaB is involved in 
the mechanism of inhibition by Kid (p. 8, lines 10-20). However, the specification teaches that 
Kid is capable of inhibiting growth of eukaryotic cells, including Saccharomyces, Xenopus, and 
human cells. DnaB is not found in those cells, and is only found in a few eukaryotic species. 
This would suggest that inhibition of DnaB is not the mechanism through which Kid inhibits cell 
proliferation. The art further suggests that DnaB is not the target of Kid. Diaz-Orejas et al. 
(ELSO Gazette, 17:1-9, 2003) state that though Kid was initially thought to target DnaB, further 
experiments do not fit this hypothesis. Kid failed to inhibit the helicase activity of DnaB (p. 6, 
col. 2, paragraph 2). There are no toxins that target DnaB disclosed in either the art or the 
specification. In light of the teachings of the art and the specification, it would require undue 
experimentation to use the method of the instant invention; therefore the claim is not enabled. It 
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is noted, however, that the subject matter of claims 8-9 would be enabled if the claims were not 
dependent on claim 7. 

Claims 1-17 are rejected under 35 U.S.C. 112, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. 

As to claim 1, dependent claims 2-10, and 12-16, claim 1 recites "a method of inhibiting 
cell proliferation and/or cell cycle progression." The method steps require providing a toxin 
within eukaryotic cells, whereas the preamble is directed to cells in general, not only eukaryotic 
cells. Further, The term "target cells" lacks antecedent basis, thus it is unclear what a target cell 
is. Also, the claim recites "an inhibitor of said toxin, optionally and antidote to the toxin wherein 
both toxin and antidote are proteins, under appropriate control for cell cycle inhibition." It is 
unclear what "appropriate control" refers to. Is the "appropriate control" optional, and is the 
antidote, inhibitor, or toxin under appropriate control? Additionally, how is an antidote different 
from an inhibitor? An antidote would necessarily inhibit the toxin. 

As to claim 1, dependent claims 2-10, and 12-16, claim 1 recites "a method of inhibiting 
cell proliferation and/or cell cycle progression." Is there a case where inhibiting cell cycle 
progression does not include inhibiting cell proliferation? 

As to dependent claims 2-10 and 12-17, the claims are confusing because they recite the 
indefinite article "A" meaning any product or method, but then attempt to limit the 
method/product to a particular product form or method steps. Amendment of the claims to 
change "A" to "The" would obviate this issue. 

As to claim 1 1 and dependent claims 12-17, claim 1 1 recites "a method of inhibiting cell 
proliferation and/or cell cycle progression." The method steps require providing a toxin within 
eukaryotic cells, whereas the preamble is directed to cells in general, not only eukaryotic cells. 

As to claim 12 and dependent claims 13-16, claim 12 recites "controlling activity of said 
antidote on said toxin to control activity of said toxin on said cells." It is unclear whether 
"controlling activity of said antidote" is meant to be an active step or a further limitation of the 
"appropriate control" in claim 1 . Further, "controlling activity" lacks antecedent basis since the 
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specification only provides for a means of controlling the presence and amount of the antidote, 
which in turn controls the activity of the toxin, not a means of controlling the activity of the 
toxin. 

Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign 
country or in public use or on sale in this country, more than one year prior to the date of 
application for patent in the United States. 

Claims 1-6 and 10-1 1 are rejected under 35 U.S.C. 102(b) as being anticipated by Molin 
et al (US Patent 5,670,370, 1 997). 

As to claims 1-6 and 10-11, Molin et al disclose a method of inhibiting cell proliferation 
and/or cell cycle progression, where the method comprises providing within plant, or other 
eukaryotic cells (col. 5, lines 4-10), a replicon which encodes a cell-killing function and an 
inhibitor of said cell-killing function (col. 4, lines 55-65; col. 6, lines 14-25). The replicon 
disclosed encodes a toxin (hok) of a post-segregational killing system which is inhibited by 
antisense RNA (col. 10, 25-28; col. 9, lines 14-16). Said method is disclosed for use in vitro in a 
fermentation vessel (col. 5, lines 27-35). This method is also a therapeutic method (col. 13, lines 
32-36). As to claim 6, the claim is drawn to the method of claim 1 where the toxin interferes 
with DNA replication, thereby impeding cell cycle progression. The toxin used in the method 
disclosed by Molin et al will cause cell death, which prevents DNA replication and cell cycle 
progression. 

Claims 1, 2, 6, 10, and 12-16 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Paulus et al (J. Neurosurg. 87:89-95, 1997). 

As to claims 1, 2, 6, 10, and 12-16, Paulus et al disclose a method of inhibiting tumor 
cell proliferation comprising providing within the cells the nucleic acids encoding diphtheria 
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toxin (DTA) and a control system where the lacR protein inhibits production of DTA (p. 90, col. 
1 , paragraphs 2-4). The method uses human glioblastoma cells and was performed in vitro (pp. 
90-91, materials and methods). The toxin used in the method disclosed by Paulus et al. will 
cause cell death, which prevents DNA replication and cell cycle progression. In the lacR control 
system of the method, expression of DTA is abolished when lacR binds the lacO sequence and is 
restored upon addition of IPTG (p. 92, col. 1, paragraph 2). 

Status of the Claims 

All claims stand rejected. 

Conclusion 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Brian Gangle whose telephone number is 571-272-1 181. The 
examiner can normally be reached on M-F 8:00 am - 4:30 pm. If attempts to reach the examiner 
by telephone are unsuccessful, the examiner's supervisor, Lynette Smith can be reached on 571- 
272-0864. 

The fax phone number for the organization where this application or proceeding is 
assigned is 571-273-8300. 

Brian Gangle 
AU 1645 




